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Description

FIELD

[0001] The present disclosure relates to extensible im-
plantable medical leads with braided conductors.

BACKGROUND

[0002] Implantable medical devices are commonly
used today to treat patients suffering from various ail-
ments. Such implantable devices may be utilized to treat
conditions such as pain, incontinence, sleep disorders,
and movement disorders such as Parkinson’s disease
and epilepsy, for example. Such therapies also appear
promising in the treatment of a variety of psychological,
emotional, and other physiological conditions.
[0003] One known type of implantable medical device,
a neurostimulator, delivers mild electrical impulses to
neural tissue using an electrical lead. For example, to
treat pain, electrical impulses may be directed to specific
sites. Such neurostimulation may result in effective pain
relief and a reduction in the use of pain medications
and/or repeat surgeries.
[0004] Typically, such devices are totally implantable
and may be controlled by a physician or a patient through
the use of an external programmer. Current systems gen-
erally include a primary cell neurostimulator, a lead ex-
tension, and a stimulation lead, and two particular appli-
cations of systems may be referred to as: (1) spinal cord
stimulation; and (2) deep brain stimulation.
[0005] A spinal cord stimulator may be implanted in
the abdomen, upper buttock, or pectoral region of a pa-
tient and may include at least one extension running from
the neurostimulator to the lead or leads which are placed
somewhere along the spinal cord. Each of the leads (to
be discussed in detail hereinafter) often includes from
one to sixteen, or more electrodes. Each extension (like-
wise to be discussed in detail below hereinafter) is
plugged into or connected to the neurostimulator at a
proximal end thereof and is coupled to and interfaces
with the lead or leads at a distal end of the extension or
extensions.
[0006] The implanted neurostimulation system is con-
figured to send mild electrical pulses to the spinal cord.
These electrical pulses are delivered through the lead or
leads to regions near the spinal cord or the nerve selected
for stimulation. Each lead includes a small insulated wire
coupled to an electrode at the distal end thereof through
which the electrical stimulation is delivered. The lead may
also include a corresponding number of internal wires to
provide separate electrical connection to each electrode
such that each electrode may be selectively used to pro-
vide stimulation. Connection of the lead to an extension
may be accomplished by means of a connector block
including, for example, a series or combination of set-
screws, ball-seals, etc. The leads are inserted into metal
set screw blocks, and metal set screws are manipulated

to press the contacts against the blocks to clamp them
in place and provide an electrical connection between
the lead wires and the blocks.
[0007] A deep brain stimulation system includes simi-
lar components (i.e. a neurostimulator, at least one ex-
tension, and at least one stimulation lead) and may be
utilized to provide a variety of different types of electrical
stimulation to reduce the occurrence or effects of Parkin-
son’s disease, epileptic seizures, or other undesirable
neurological events. In this case, the neurostimulator
may be implanted into the pectoral region of the patient.
The extension or extensions may extend up through the
patient’s neck, and the leads/electrodes are implanted in
the brain. The leads may interface with the extension just
above the ear on both sides of the patient. The distal end
of the lead may contain from four to sixteen, or more
electrodes and, as was the case previously, the proximal
end of the lead may connect to the distal end of the ex-
tension and be held in place by set screws. The proximal
portion of the extension plugs into the connector block
of the neurostimulator.
[0008] Both of the spinal cord stimulation and deep
brain stimulation implanted systems traverse portions of
the human body that stretch and relax. To account for
this stretching and relaxing, the lead and lead extension
can be looped to allow for stretching and relaxing with
the human body.

BRIEF SUMMARY

[0009] The present disclosure relates to extensible im-
plantable medical leads with braided conductors.
[0010] In one aspect, the invention provides an exten-
sible implantable electrical lead as defined in claim 1.
[0011] In another aspect, an implantable neurostimu-
lation system includes a neurostimulating device and an
extensible electrical lead, described herein, electrically
coupled to the neurostimulating device.
[0012] In another aspect, a method includes applying
a force of 5 N or less to a proximal end and a distal end
of an extensible electrical lead having a first length. The
force increases the first length of the extensible electrical
lead by at least 10%. Then the force is removed from the
extensible electrical lead to return the extensible electri-
cal lead to its first length.

BRIEF DESCRIPTION OF THE DRAWING

[0013] The disclosure may be more completely under-
stood in consideration of the following detailed descrip-
tion of various embodiments of the disclosure in connec-
tion with the accompanying drawings, in which:

FIG. 1 is a schematic diagram of a spinal cord stim-
ulation system implanted within a human body;

FIG. 2 is a schematic diagram of a deep brain stim-
ulation system implanted within a human body;
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FIG. 3 is a schematic exploded view of an implant-
able active medical device;

FIG. 4 is a schematic partial cross-sectional diagram
of an exemplary extensible lead taken along line 4-4
of FIG. 3;

FIG. 5 is a schematic diagram of the extensible lead
in a stretched state and a relaxed state; and

FIG. 6 is a schematic cross-sectional diagram of an
examplary extensible lead taken along line 6-6 of
FIG. 3.

[0014] The figures are not necessarily to scale. Like
numbers used in the figures refer to like components.
However, it will be understood that the use of a number
to refer to a component in a given figure is not intended
to limit the component in another figure labeled with the
same number.

DETAILED DESCRIPTION

[0015] In the following description, reference is made
to the accompanying drawings that form a part hereof,
and in which are shown by way of illustration several
specific embodiments. It is to be understood that other
embodiments are contemplated and may be made with-
out departing from the scope of the present invention.
The following detailed description, therefore, is not to be
taken in a limiting sense.
[0016] All scientific and technical terms used herein
have meanings commonly used in the art unless other-
wise specified. The definitions provided herein are to fa-
cilitate understanding of certain terms used frequently
herein and are not meant to limit the scope of the present
disclosure.
[0017] Unless indicated to the contrary, the numerical
parameters set forth in the foregoing specification are
approximations that can vary depending upon the de-
sired properties sought to be obtained by those skilled in
the art utilizing the teachings disclosed herein.
[0018] The term "lead" refers to either or both a lead
and a lead extension as described below, unless other-
wise noted.
[0019] The recitation of numerical ranges by endpoints
includes all numbers subsumed within that range (e.g. 1
to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any
range within that range.
[0020] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" encompass
embodiments having plural referents, unless the content
clearly dictates otherwise. As used in this specification
and the appended claims, the term "or" is generally em-
ployed in its sense including "and/or" unless the content
clearly dictates otherwise.
[0021] The term "active implantable medical device"
or "implantable signal generator" are used interchange-

ably and includes, for example, a cardiac pacemaker, an
implantable defibrillator, a congestive heart failure de-
vice, a hearing implant, a cochlear implant, a neurostim-
ulator, a drug pump, a ventricular assist device, an insulin
pump, a spinal cord stimulator, an implantable sensing
system, a deep brain stimulator, an artificial heart, an
incontinence device, a vagus nerve stimulator, a bone
growth stimulator, a gastric pacemaker, and the like.
[0022] The present disclosure relates to extensible im-
plantable medical leads with braided conductors where
the lead or lead extension is extensible between a
stretched state and a relaxed state. These extensible
leads are particularly useful as implantable leads for neu-
rostimulator applications where the leads provide spinal
cord stimulation and deep brain stimulation and traverse
portions of the human body that stretch and relax, though
the leads are not limited to such applications. To account
for this stretching and relaxing within the patient, the lead
is repeatedly extensible. The extensible leads described
herein are formed by at least a plurality of electrical con-
ductors that are separated and insulated from each other
and form a braided coil between a proximal end and a
distal end of the extensible lead. The braided conductor
coil is disposed within a stretchable or extensible outer
sheath that has an extensibility of at least 10% or at least
20% or at least 25%, or more. Thus, the extensible lead
can be stretched by at least 10% or at least 20% or at
least 25%, or more (when exposed to a force of 5 N or
less) and return to its original length when relaxed. While
the present disclosure is not so limited, an appreciation
of various aspects of the disclosure will be gained through
a discussion of the examples provided below.
[0023] FIG. 1 is a schematic diagram of a spinal cord
stimulation system implanted within a human body or pa-
tient 28. The implanted spinal cord stimulation system
includes an active medical device 20 such as a neuros-
timulator. The active medical device 20 is coupled to a
lead extension 22 having a proximal end coupled to the
active medical device 20, and a lead 24 having a proximal
end coupled to a distal end or lead connector 32 of the
lead extension 22 and a distal end of the lead 24 coupled
to one or more electrodes 26.
[0024] In some embodiments, the lead 24 proximal end
is coupled to the active medical device 20, without a need
for the lead extension 22. The spinal cord neurostimulator
20 is illustrated being implanted within the torso or ab-
domen of the patient or human body 28. The lead 24 is
shown placed somewhere along the spinal cord 30. In
many embodiments, the active medical device 20 has
one or two leads 24 each having four to sixteen, or more,
electrodes.
[0025] Such a system may also include a physician
programmer and a patient programmer (not shown). The
active medical device 20 can be considered to be an
implantable signal generator of the type available from
Medtronic, Inc., and capable of generating multiple sig-
nals occurring either simultaneously or one signal shifting
in time with respect to the other, and having independ-
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ently varying amplitudes and signal widths. The active
medical device 20 contains a power source and the elec-
tronics for sending precise, electrical signals to the pa-
tient to provide the desired treatment therapy. While the
active medical device 20, in many embodiments, pro-
vides electrical stimulation by way of signals, other forms
of stimulation may be used as continuous electrical stim-
ulation.
[0026] FIG. 2 is a schematic diagram of a deep brain
stimulation system implanted within a patient or human
body 28. The implanted deep brain stimulation system
includes an active medical device 20 such as a neuros-
timulator. The active medical device 20 is coupled to a
lead extension 22 having a proximal end coupled to the
active medical device 20, and a lead 24 having a proximal
end coupled to a distal end or lead connector 32 of the
lead extension 22 and a distal end of the lead 24 coupled
to one or more electrodes 26.
[0027] In some embodiments, the lead 24 proximal end
is coupled to the active medical device 20, without a need
for the lead extension 22. The deep brain neurostimulator
20 is illustrated being implanted within the pectoral region
of the patient or human body 28. The lead 24 is shown
placed somewhere on or within the brain. In many em-
bodiments, the active medical device 20 has one or two
leads 24 each having four to sixteen, or more, electrodes.
[0028] Such a system may also include a physician
programmer and a patient programmer (not shown). The
active medical device 20 can be considered to be an
implantable signal generator of the type available from
Medtronic, Inc. and capable of generating multiple sig-
nals occurring either simultaneously or one signal shifting
in time with respect to the other, and having independ-
ently varying amplitudes and signal widths. The active
medical device 20 contains a power source and the elec-
tronics for sending precise, electrical signals to the pa-
tient to provide the desired treatment therapy. While the
active medical device 20, in many embodiments, pro-
vides electrical stimulation by way of signals, other forms
of stimulation may be used as continuous electrical stim-
ulation.
[0029] FIG. 3 is a schematic exploded view of the im-
plantable stimulation system described above that in-
cludes an exemplary lead extension 22 configured to be
physically and electrically coupled between a neurostim-
ulator 20 and lead 24. The implantable stimulation sys-
tem described herein allows individual contacts 26 at the
distal end of the lead 24 to be addressed individually by
the neurostimulator 20 via the individual insulated elec-
trical conductor extending through the lead 24 as de-
scribed below.
[0030] A proximal portion of the lead extension 22 in-
cludes a connector 23 configured to be received or
plugged into connector block 21 of neurostimulator 20.
A distal end of the lead extension 22 includes a lead
connector 32 including internal contacts configured to
receive a proximal end of the lead 24 having contacts 25
thereon.

[0031] The lead 24 includes a plurality of insulated
electrical conductors each coupled at their proximal end
to a lead connector 32 via contacts 25 at its proximal end
and to contacts/electrodes 26 at its distal end. Some
leads are designed to be inserted into a patient percuta-
neously and some are designed to be surgically implant-
ed. In some embodiments, the lead 24 may include a
paddle (not shown) at its distant end for housing elec-
trodes 26. In some embodiments, electrodes 26 may in-
clude one or more ring contacts at the distal end of lead
24. Each contact is electrically coupled to a single insu-
lated electrical conductor extending through the lead 24
as described below.
[0032] The lead 24 and/or lead extension 22 has a body
formed of an extensible polymeric material that allows
the lead 24 and/or lead extension 22 to stretch and relax
at least 10%, or least 20%, or at least 25%, or at least
50%, as illustrated in FIG. 5 and return to its original or
relaxed length L. In some exemplary embodiments, the
extensible polymeric material is silicone and the insulated
electrical conductor are configured to allow the lead 24
and/or lead extension 22 to stretch and relax at least
10%, or least 20%, or at least 25%, or at least 50%, as
illustrated in FIG. 5. The extensibility values reported
herein are based on an applied force of 5 N or less.
[0033] FIG. 4 is a schematic partial cross-sectional di-
agram of the extensible lead taken along line 4-4 of FIG.
3. FIG. 5 is a schematic diagram of the extensible lead
in a stretched state and a relaxed state. The extensible
lead includes a lead body 40 extending between a prox-
imal end 42 and a distal end 41. FIG. 6 is a schematic
cross-sectional diagram of the extensible lead taken
along line 6-6 of FIG. 3.
[0034] The lead body 40 is formed of a polymeric ma-
terial that is extensible between a first length L and a
second length L+ΔL, where the second length is greater
than the first length by at least 10%, or least 20%, or at
least 25%, or at least 50%. This increase in length is
accomplished by application of a force of 5 N or less.
Upon removal of the force, the lead body 40 relaxes,
contracts, or returns to its original length L. The lead body
40 can be cycled between the first length and the second
length thousands of times or more.
[0035] The lead body 40 can include an outer sheath
43 surrounding the braided coil 50. In many exemplary
embodiments, the lead body 40 includes an inner sheath
60 disposed within the lumen of the braided coil 50. FIG.
6 illustrated the configuration of the outer sheath 43, the
braided coil 50 and the inner sheath 60 all in co-axial
relation to each other. An inner lumen 44 can form a void
or be filled with an extensible polymeric material.
[0036] In some examplary embodiments, the outer
sheath 43, braided coil 50, and inner sheath 60 are fixed
at the proximal end 42 and a distal end 41 of the lead
body 40. In many embodiments the outer sheath 43 (and
optionally inner sheath 60) is loosely disposed about or
within the braided coil 50 between the proximal end 42
and a distal end 41 of the lead body 40.
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[0037] In many embodiments, the extensibility of the
sheaths 43, 60 substantially match the stretchablity of
the braided coil 50. The sheaths 43, 60 are formed of an
extensible polymeric material that allows the lead body
40 to stretch and relax at least 10%, or least 20%, or at
least 25%, or at least 50%, as illustrated in FIG. 5. In
many embodiments, the extensible polymeric material is
silicone and the insulated electrical conductors are con-
figured to allow the lead body 40 to stretch and relax at
least 10%, or least 20%, or at least 25%, or at least 50%,
as illustrated in FIG. 5. The inner sheath 60 and or outer
sheath 43 can assist in the returning the braided coil 50
to its relaxed (larger diameter) state after the braided coil
50 has been stretched (to a smaller diameter). Thus, the
braided coil 50 can operate in a manner similar to devices
known as a "finger trap" where pulling on the ends of the
braided coil 50 causes the coil to decrease in diameter
and then pushing on the ends of the braided coil 50 caus-
es the coil to increase in diameter.
[0038] A plurality of electrical conductors 511, 512, 513,
514, 521, 522, 523, 524 are disposed within the lead body
40 and extending between the proximal end and the distal
end of the lead body 40. The plurality of electrical con-
ductors 511, 512, 513, 514, 521, 522, 523, 524 are each
electrically insulated from each other and form a braided
coil 50 from the proximal end to the distal end.
[0039] The braided coil 50 can have any useful diam-
eter such as, for example, from 1800 to 2500 microme-
ters. The braided coil 50 is formed by winding and braid-
ing the individual insulated conductors 511, 512, 513, 514,
521, 522, 523, 524. A plurality of these conductors are
wound in a first direction (e.g., clockwise) and braided
with the remaining conductors that are wound in a second
direction opposing the first direction (e.g., counter clock-
wise). FIG. 4 illustrates each braid member including two
parallel wound and separated individual insulated con-
ductors, however each braid member can include just a
single separated individual insulated conductor or more
than two parallel wound separated individual insulated
conductors, as desired.
[0040] In the exemplary embodiment illustrated, a first
braid member include a first two parallel wound separat-
ed individual insulated conductors 511, 512 and a second
braid member is parallel wound and includes a second
two parallel wound separated individual insulated con-
ductors 513, 514. A third and fourth braid member is
wound in an opposing direction to the winding direction
of the first and second braid members. The third braid
member includes a third two parallel wound separated
individual insulated conductors 521, 522 and a fourth
braid member is parallel wound and includes a fourth two
parallel wound separated individual insulated conductors
523, 524.
[0041] While the illustrated embodiment includes four
braid members where each braid includes 2 insulated
electrical conductors equaling a total of eight insulated
electrical conductors, the braided coil can include any
useful number of insulated electrical conductors such as,

for example, from 3 to 16, or from 4 to 16, as desired.
[0042] The insulated conductors described above that
form the braided coil 50 can have any useful diameter
and the braided coil 50 can have any useful diameter
such as, for example 0.5 to 3 millimeters, or from 0.5 to
2 millimeters, or from 0.5 to 1 millimeter. In some exam-
plary embodiments, the electrical conductors have a di-
ameter or thickness in a range from 50 to 250 microme-
ters, or from 100 to 150 micrometers and the insulator
layer can add from 15 to 50 micrometers to the electrical
conductor diameter or thickness. Thus, in many embod-
iments, the insulated electrical conductors have a diam-
eter or thickness in a range from 65 to 300 micrometers,
or from 115 to 200 micrometers. The insulator layer can
be formed of any useful electrically insulating material
such as, for example, a polymeric material. In some em-
bodiments, the electrically insulating material includes
silicone.
[0043] In many embodiments, the electrical conduc-
tors and/or the insulated electrical conductors 511, 512,
513, 514, 521, 522, 523, 524 used to form the braided coil
50 have the same or substantially the same diameter or
thickness. In many embodiments, the insulated electrical
conductors 511, 512, 513, 514, 521, 522, 523, 524 have a
circular cross-sectional profile, however in some embod-
iments, the insulated electrical conductors 511, 512, 513,
514, 521, 522, 523, 524 have a rectangular cross-sectional
profile. In these embodiments the insulated electrical
conductors can have an aspect ratio (thickness : width)
in a range from 1:1 to 1:20 or from 1:2 to 1:10.
[0044] The lead body 40 extends between a proximal
end 42 and a distal end 41. As shown in FIG. 3 and FIG.
5, stimulating electrodes 26 are located at the distal end
41 and contacts 25 are located at the proximal end 42.
Each insulated electrical conductor 511, 512, 513, 514,
521, 522, 523, 524 used to form the braided coil 50 can
be addressed between a single contact 25 and a single
electrode 26 such that each electrode 26 can be individ-
ually activated via the contact and a single insulated elec-
trical conductor.
[0045] Thus, exemplary embodiments of the EXTEN-
SIBLE IMPLANTABLE MEDICAL LEAD WITH BRAID-
ED CONDUCTORS are disclosed. One skilled in the art
will appreciate that the present disclosure can be prac-
ticed with other embodiments. The disclosed embodi-
ments are presented for purposes of illustration and not
limitation, and the present disclosure is limited only by
the claims that follow.

Claims

1. An extensible implantable electrical lead comprising:

a lead body (40) having a proximal end (42) and
a distal end (41), the lead body formed of a pol-
ymeric material that is extensible between a first
length and a second length, the second length

7 8 



EP 2 280 757 B1

6

5

10

15

20

25

30

35

40

45

50

55

being at least 10% greater than the first length;
and

a plurality of electrical conductors (51, 52) disposed
within the lead body and extending between the
proximal end and the distal end, the plurality of elec-
trical conductors are each electrically insulated from
each other and form a braided coil (50) extending
between the proximal end and the distal end, the
plurality of electrical conductors are electrically insu-
lated and separated from each other and have a first
braided coil diameter at the first length and a second
braided coil diameter, smaller than the first braided
coil diameter, at the second length, wherein the
braided coil comprises a plurality of braid members
braided together, with two insulated electrical con-
ductors for each braid member; wherein

the lead body comprises an inner sheath (60)
disposed within a lumen formed by the braided
coil and an outer sheath (43) and the braided
coil is disposed between the inner sheath and
the outer sheath, and the inner sheath and the
outer sheath are coaxial and separated from
each other.

2. An extensible implantable electrical lead according
to claim 1, wherein the plurality of insulated electrical
conductors each have substantially the same outer
diameter.

3. An extensible implantable electrical lead according
to any of claims 1 to 2, wherein the second length is
at least 20% greater than the first length.

4. An extensible implantable electrical lead according
to any of claims 1 to 3, wherein the second length is
at least 25% greater than the first length.

5. An extensible implantable electrical lead according
to any of claims 1 to 4, wherein at least selected
insulated electrical conductors have a rectangular
cross-sectional profile.

6. An extensible implantable electrical lead according
to any of claims 1 to 5, wherein the polymeric material
comprises silicone.

7. An extensible implantable electrical lead according
to any of claims 1 to 6, wherein the plurality of elec-
trical conductors is from four to sixteen electrical con-
ductors.

8. An extensible implantable electrical lead according
to any of claims 1 to 7, wherein the lead body further
comprises a plurality of contacts (26) at the distal
end of the lead body and each electrical conductor
connects a single distal end contact or electrode with

a proximal end contact (25).

9. An implantable neurostimulation system comprising
a neurostimulating device (20); and
an extensible electrical lead (22, 24) according to
any of claims 1 to 8 electrically coupled to the neu-
rostimulating device.

10. An implantable neurostimulation system according
to claim 9, wherein the extensible electrical lead is
a lead extension that electrically couples the neuros-
timulating device to a proximal end of a lead having
a plurality of contacts at a distal end of the lead.

11. A method comprising:

providing an implantable extensible electrical
lead according to any of claims 1 to 8, applying
a force of 5 N or less to a proximal end and a
distal end of the implantable extensible electrical
lead having a first length, the force increasing
the first length of the implantable extensible
electrical lead by at least 10%; and
removing the force from the implantable exten-
sible electrical lead to return the implantable ex-
tensible electrical lead to its first length.

12. A method according to claim 11, wherein the apply-
ing step increases the first length by at least 20%.

13. A method according to claim 11, wherein the apply-
ing step increases the first length by at least 25%.

Patentansprüche

1. Ausdehnbare implantierbare elektrische Leitung
umfassend:

einen Leitungskörper (40) mit einem proximalen
Ende (42) und einem distalen Ende (41), wobei
der Leitungskörper aus einem polymeren Mate-
rial ausgebildet ist, das zwischen einer ersten
Länge und einer zweiten Länge ausdehnbar ist,
wobei die zweite Länge mindestens 10 % größer
als die erste Länge ist; und
eine Mehrzahl von elektrischen Leitern (51, 52),
die innerhalb des Leitungskörpers angeordnet
sind und sich zwischen dem proximalen Ende
und dem distalen Ende erstrecken, wobei die
Mehrzahl von elektrischen Leitern jeweils elek-
trisch isoliert voneinander sind und eine gefloch-
tene Spule (50) ausbilden, die sich zwischen
dem proximalen Ende und dem distalen Ende
erstreckt, wobei die Mehrzahl von elektrischen
Leitern elektrisch isoliert und voneinander ge-
trennt sind und einen ersten geflochtenen Spu-
lendurchmesser bei der ersten Länge und einen
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zweiten geflochtenen Spulendurchmesser, der
kleiner als der erste geflochtene Spulendurch-
messer ist, bei der zweiten Länge aufweisen,
wobei die geflochtene Spule eine Mehrzahl von
Zopfbauteilen, die zusammen geflochten sind,
mit zwei elektrischen Leitern für jedes Zopfbau-
teil umfasst; wobei
der Leitungskörper eine innere Hülle (60), die
innerhalb eines Lumens, das durch die gefloch-
tene Spule ausgebildet ist, angeordnet ist und
eine äußere Hülle (43) umfasst und die gefloch-
tene Spule zwischen der inneren Hülle und der
äußeren Hülle angeordnet ist und die innere Hül-
le und die äußere Hülle koaxial und
voneinander getrennt sind.

2. Ausdehnbare implantierbare elektrische Leitung
nach Anspruch 1, wobei die Mehrzahl von isolierten
elektrischen Leitern jeweils im Wesentlichen densel-
ben äußeren Durchmesser aufweisen.

3. Ausdehnbare implantierbare elektrische Leitung
nach einem der Ansprüche 1 bis 2, wobei die zweite
Länge mindestens 20% größer ist als die erste Län-
ge.

4. Ausdehnbare implantierbare elektrsiche Leitung
nach einem der Ansprüche 1 bis 3, wobei die zweite
Länge mindestens 25% größer ist als die erste Län-
ge.

5. Ausdehnbare implantierbare elektrische Leitung
nach einem der Ansprüche 1 bis 4, wobei mindes-
tens ausgewählte isolierte elektrische Leiter ein
rechteckiges Querschnittsprofil aufweisen.

6. Ausdehnbare implantierbare elektrische Leitung
nach einem der Ansprüche 1 bis 5, wobei das poly-
mere Material Silikon aufweist.

7. Ausdehnbare implantierbare elektrische Leitung
nach einem der Ansprüche 1 bis 6, wobei die Mehr-
zahl von elektrischen Leitern von vier bis sechzehn
elektrische Leiter aufweist.

8. Ausdehnbare implantierbare elektrische Leitung
nach einem der Ansprüche 1 bis 7, wobei der Lei-
tungskörper ferner eine Mehrzahl von Kontakten
(26) an dem distalen Ende des Leitungskörpers um-
fasst und jeder elektrische Leiter einen einzelnen
distalen Endkontakt oder eine Elektrode mit einem
proximalen Endkontakt (25) verbindet.

9. Implantierbares Neurostimulationssystem mit
einer neurostimulierenden Vorrichtung (20); und
einer ausdehnbaren elektrischen Leitung (22, 24)
nach einem der Ansprüche 1 bis 8, die an die neu-
rostimulierende Vorrichtung gekoppelt ist.

10. Implantierbares Neurostimulationssystem nach An-
spruch 9, wobei die ausdehnbare elektrische Leitung
eine Leitungserweiterung ist, die die neurostimulie-
rende Vorrichtung elektrisch an ein proximales Ende
einer Leitung mit einer Mehrzahl von Kontakten an
einem distalen Ende der Leitung koppelt.

11. Verfahren umfassend:

Bereitstellen einer implantierbaren ausdehnba-
ren Leitung nach einem der Ansprüche 1 bis 8,
Anwenden einer Kraft von 5N oder weniger auf
ein proximales Ende und ein distales Ende der
implantierbaren ausdehnbaren Leitung mit ei-
ner ersten Länge,
wobei die Kraft die erste Länge der implantiera-
ren erweiterbaren elektrischen Leitung um min-
destens 10% erhöht; und
Entfernen der Kraft von der implantierbaren aus-
dehnbaren elektrischen Leitung,
um die implantierbare ausdehnbare elektrische
Leitung auf ihre erste Länge zurückzubringen.

12. Verfahren nach Anspruch 11, wobei der Anwen-
dungsschritt die erste Länge um mindestens 20%
erhöht.

13. Verfahren nach Anspruch 11, wobei der Anwen-
dungsschritt die erste Länge um mindestens 25%
erhöht.

Revendications

1. Câble électrique implantable extensible
comportant :

un corps de câble (40) ayant une extrémité
proximale (42) et une extrémité distale (41), le
corps de câble étant formé d’un matériau poly-
mère qui est extensible entre une première lon-
gueur et une seconde longueur, la seconde lon-
gueur étant au moins 10 % supérieure à la pre-
mière longueur ; et
une pluralité de conducteurs électriques (51, 52)
disposés à l’intérieur du corps de câble et s’éten-
dant entre l’extrémité proximale et l’extrémité
distale, chacun des conducteurs parmi pluralité
de conducteurs électriques étant électrique-
ment isolé des autres et formant une bobine
tressée (50) qui s’étend entre l’extrémité proxi-
male et l’extrémité distale, la pluralité de con-
ducteurs électriques sont électriquement isolés
et séparés les uns des autres et ont un premier
diamètre de bobine tressée au niveau de la pre-
mière longueur et un second diamètre de bobine
tressée, inférieur au premier diamètre de bobine
tressée, au niveau de la seconde longueur, dans
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lequel
la bobine tressée comporte une pluralité d’élé-
ments de la tresse tressés ensemble, ayant
deux conducteurs électriques isolés pour cha-
que élément de la tresse ; dans lequel le corps
de câble comporte une enveloppe interne (60)
disposée à l’intérieur d’une lumière formée par
la bobine tressée et une enveloppe externe (43)
et la bobine tressée est disposée entre l’enve-
loppe interne et l’enveloppe externe, et l’enve-
loppe interne et l’enveloppe externe sont
coaxiales et séparées l’une de l’autre.

2. Câble électrique implantable extensible selon la re-
vendication 1, dans lequel la pluralité de conducteurs
électriques isolés ont chacun sensiblement le même
diamètre externe.

3. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 2, dans lequel la
seconde longueur est au moins 20 % supérieure à
la première longueur.

4. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 3, dans lequel la
seconde longueur et au moins 25 % supérieure à la
première longueur.

5. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 4, dans lequel
au moins des conducteurs électriques isolés sélec-
tionnés ont un profil transversal rectangulaire.

6. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 5, dans lequel le
matériau polymère comporte du silicone.

7. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 6, dans lequel la
pluralité de conducteurs électriques sont compris
entre 4 et 16 conducteurs électriques.

8. Câble électrique implantable extensible selon l’une
quelconque des revendications 1 à 7, dans lequel le
corps de câble comporte en outre une pluralité de
contacts (26) au niveau de l’extrémité distale du
corps de câble et chaque conducteur électrique relie
un contact ou une électrode d’extrémité distale uni-
que à un contact de l’extrémité proximale (25).

9. Système de neurostimulation comportant :

un dispositif de neurostimulation (20) ; et
un câble électrique extensible (22, 24) selon
l’une quelconque des revendications 1 à 8, cou-
plé électriquement au dispositif de neurostimu-
lation.

10. Système de neurostimulation implantable selon la
revendication 9, dans lequel le câble électrique ex-
tensible est une extension de câble qui couple élec-
triquement le dispositif de neurostimulation à une
extrémité proximale d’un câble ayant une pluralité
de contacts au niveau d’une extrémité distale du câ-
ble.

11. Procédé comportant :

de fournir un câble électrique extensible implan-
table selon l’une quelconque des revendications
1 à 8,
d’appliquer une force de 5N ou inférieure à une
extrémité proximale et à une extrémité distale
du câble électrique extensible implantable ayant
une première longueur, la force augmentant la
première longueur du câble électrique extensi-
ble implantable d’au moins 10 % ; et
de retirer la force du câble électrique extensible
implantable pour ramener le câble électrique ex-
tensible implantable à sa première longueur.

12. Procédé selon la revendication 11, dans lequel l’éta-
pe d’application augmente la première longueur d’au
moins 20 %.

13. Procédé selon la revendication 11, dans lequel l’éta-
pe d’application augmente la première longueur d’au
moins 25 %.
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